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INTRODUCTION

A geophysical survey was conducted at the Old Mill site in Rock Creek, Ohio,
from October 17 to October 22, 1983. This survey was performed in accordance
with specifications and objectives outlined for Subtask 2.1 in the Work Plan
( f i n a l version—September 27, 1983) for the Old Mill RI/FS. The survey was
conducted by personnel from CH2M HILL, Ecology and Environment, Inc. (E&E) and
Environmental Science and Engineering, Inc. (ESE) with the aid of U.S. EPA
personnel. This work was performed in part ial satisfaction of Contract
No. 68-01-6692, Work Assignment No. 47.5L25.0 . The starting date of this
survey was shifted from the week of October 3 to the week of October 17 at the
request of U.S. EPA so that this ac t iv i ty would coincide with a public meeting
of area residents which was conducted on October 19, 1983.

Conclusions drawn in this technical memorandum were based solely on the
in terpre ta t ion of the indirect geophysical da ta obtained during this survey.
Correlation with direct subsurface d a t a (e .g . boring logs, groundwater q u a l i t y
da ta ) wil l be made in the RI report .
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PURPOSE

The purpose of the geophysical survey was to character ize subsurface geologic
conditions in and around both the Henfie ld and Kraus properties. The specific
objectives were to:

1. define subsurface geologic features (depth to bedrock, variations in
stratigraphy);

2. assess the conductivity and res is t iv i ty properties of subsurface
materials (a zone of increased subsurface conduct ivi ty may be
indicative of a contaminant plume); and

3. locate any buried meta l l ic objects (drums, tanks, e t c . ) .

SCOPE

The scope of the survey, as defined in the Work Plan, included the following
elements:

1. Electromagnetic (EM) terrain conductivi ty survey—conducted onsite and
o f f s i t e at both the Henfield and Kraus properties;

2. Electrical resistivity (ER) soundings—conducted along transects on
both the Henfie ld and Kraus properties; and

3. Magnetometer survey—performed onsite at the Kraus property in
accordance with the Work Plan.

Survey locations were determined in the field by the Geophysical Survey
Coordinator and the Field Team Leader in consultat ion with the U.S . EPA RSPO.
No environmental samples were collected during the geophysical survey. Detai ls
of the Old Mil l geophysical survey are provided in the following sections of
this memorandum.

SUMMARY OF FINDINGS

0 ER sounding results indicate that the water table is shallow and may
be encountered at a depth of 2 to 4 feet below ground surface .

e Depth to bedrock appears to be 10 to 20 feet on the Henfield property
and 15 to 25 feet on the Kraus property.
Bedrock below the Henf ie ld property is l i ke ly to be tight and may not
produce much water .
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• Bedrock under lying the Kraus property may be more irregular ( su r face
topography) and weathered and therefore yield more water than that below
the Henfield property.

• A plume of higher subsurface conduct iv i ty was identified on the Kraus
property dur ing the EM survey. This plume, which appears to be moving
toward the west-northwest , may have originated from a marshy area which
was reportedly used as a disposal site for d r i l l ing brines. The plume
does not appear to extend outside the Kraus property boundaries.

0 No subsurface conduct ivi ty plumes were defined on the Henfield
property, although EM survey resul ts did ident i fy three limited areas of
higher conduct iv i ty (higher relative to adjacent onsite areas) .

0 Survey resul ts gave no indication that buried drums or tanks were
present on either the Henfie ld or Kraus properties.

SURVEY TEAM

The survey team for the Old Mi l l geophysical survey consisted of the following
personnel:

Person Company/Agency Responsibi l i ty

Robert Fricke E&E Field Team Leader and
Site Safety Off icer

Mike Geden ESE Geophysical Survey Coordinator
Roberta Fine CH2M HILL Field Engineer
Gene Foster ESE Field Engineer
Steve Carter ESE ESE RSPM
Gregg Kulma U.S. EPA RSPO

GEOPHYSICAL SURVEY—HENFIELD PROPERTY

ER Soundings

ER soundings were performed along six survey lines (see Figure 1) on the
Henfield property to characterize subsurface geologic and hydrogeologic
features such as depth to bedrock, variat ions in s t rat igraphy, and depth of
groundwater. Spec i f ica l ly , the ER soundings provided information on:

1. Variations in resist ivity with depth;

2. The sequence of high and low res is t iv i ty zones; and

3. The depth to bedrock and to waterbearing s t ra ta .
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Sounding lines were chosen in an at tempt to best characterize the entire site
while taking into considerat ion the dis t r ibut ion of existing structures on the
property.

ER soundings were taken along each survey line using a Bison Earth Resistivity
Meter (Model No. 2350) in accordance with the following procedures:

1. The center point for each survey line was located and a probe was
driven into the ground at that location;

2. Survey lines (nylon ropes with marked intervals) were deployed from
the center point in both direct ions along the survey line axis;

3. Four electrodes were then driven into the ground along the survey line
axis (two on each side of the center probe) so that the distances
between each electrode were equal (Wenner configuration, Figure 2).
This distance between electrodes is referred to as the "A" spacing;

4. Electrical current was forced to flow from a battery into the ground
through the outer two electrodes. The resulting voltage drop produced
by this current in the earth was then measured across the inner two
electrodes. This measurement yielded the resistivity value;

5. The electrodes were then moved, expanding the "A" spacing to the next
predetermined interval and the resistivity was measured; and

6. This procedure was then repeated for the entire length of each
transect.

The Wenner electrode conf igurat ion was used during the ER sounding survey.
Using this configuration, electrodes were spaced at equal intervals ("A"
spacing), with the intervals being expanded on a logrithmic scale as the
sounding progressed along a transect. This logrithmic progression of "A"
values provides more extensive information on near-surface resistivity values
while enabling rapid completion of soundings to a suff icient depth along each
transect. For the Old Mill ER Soundings, "A" values of 3, 5, 8, 12, 20, 30,
40, 60, 80, 100, and 150 feet were used, although the length of some transects
were limited to less than this f u l l sequence due to onsite obstructions (e.g.
bui ldings, ballast pi les) .

Following completion of the survey, Apparent Resistivity values were calculated
from ins t rument readings according to the following formula:

Apparent Res is t iv i ty = Instrunent Reading x "A" Spacing
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The apparent resistivity was then plotted against electrode spacing on
logrithmic paper. Logrithmic p lot t ing emphasizes the shallower portion of the
subsurface section, which contr ibutes a greater e f f e c t , proport ionately, to the
reading. The horizontal axis represents the electrode "A" spacing. Increasing
"A" corresponds to increasing the depth of invest igat ion. For small electrode
spacings, the apparent resistivity is approximate ly equal to the true near
surface resistivity. As electrode spacing increases, the sounding curve
approaches gradually and smoothly toward the underlying resist ivity, even
though the layer boundries are sharp and d i s t inc t . In general, one can
estimate the depth of d i f f e ren t layers of resistance by assuming "A" is equal
to 1.5 to 2 times the depth being measured.

Resistivity sounding data from the Henf ie ld property were interpreted
empirical ly. The apparent resist ivity points were connected by a smooth curve
and slope changes were interpreted qual i ta t ively . Increases in slope were
assumed to represent increases in resis t ivi ty, whereas decreases in slope were
assumed to be indicative resis t ivi ty decreases.

Apparent Resistivity values from Henf ie ld Transects 1 through 5 are presented
in Figures 3 through 7, respectively. Data from Transect 6 are not presented
because the electrodes could not make proper ground contact along the railroad
bed due to the presence of railroad ba l l a s t .

In general, ER soundings showed a s l ight ly less resist ive zone at a depth of
approximately 2 to 4 feet throughout the Henfie ld property. This zone was less
resistive than the rocky, cinder-mixed surface layer of soil and likely
represents the top of the water table . Below the 2 to 4 foot depth ,
resistivity increased to a depth of 10 to 20 feet and then dropped off again.
This second drop in resistivity may indicate a transmissive weathered zone at
the bedrock surface. As the soundings were extended deeper into bedrock,
resistivity increased. Resistivity values within the bedrock (assumed to be
shale) were higher than those recorded for the surface zone. This suggests
that the shale bedrock is likely to be t ight and therefore may not yield much
water. Survey results did not def ine subsur face geological conditions to the
level of detai l required for preparat ion of geological cross sections.

EM Survey

Following the ER soundings, an EM survey was conducted on the Henfield
property. The lines for this conduct ivi ty survey general ly followed the
transect lines used for the ER soundings (see Figure 1). The survey lines were
walked with a shoulder-carried terra in conduc t iv i ty meter (Geonics Model
No. EM-31) with data being recorded on a paper s t r ip char t . As each line was



2 34 6 8 10 20 40 6080100 200 400 1000

"X'SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

% "A* Gart«pe"Aa'4» MCAAA«"4 <&Ap#\ (A MvfSJiqa^
J u u

FIGURE 3
APPARENT RESISTIVITY VALUES
TRANSECT NO. 1
HENFIELD PROPERTY
OLD MILL SITE



2 34 6 8 10 20 40 6080100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 4
APPARENT RESISTIVITY VALUES
TRANSECT NO. 2
HENFIELD PROPERTY
OLD MIU. SITE



o

>

LU
Of

LUoe

fc

2 34 6 8 1 0 20 40 60 80 100 200

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

400 1000

FIGURE 5
APPARENT RESISTIVITY VALUES
TRANSECT NO. 3
HENFIELD PROPERTY

OLD MILL SITE



uu
LU

to
LUa:

£a.

1000
800

600

400

200

100
80

60

40

20

10
8

6

4

~;*<u :±

2 3 4 6 8 10 20 40 6080100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 6
APPARENT RESISTIVITY VALUES
TRANSECT NO. 4
HENFIELD PROPERTY
OLD MILL SITE



o

CO
co
LU
Of.
(-

01
Of.

1000
800

2 34 6 8 10 20

A SPACING (DISTANCE IN

40 60 80 100 200

FEET BETWEEN ELECTRODES)

400 1000

FIGURE 7
APPARENT RESISTIVITY VALUES
TRANSECT NO. 5
HENFIELD PROPERTY
OLD MILL SITE



C H 2 M 8 2 4 - S . 3 / G S T M . 6
1 /07/84

M e m o r a n d urn
W 6 5 2 2 5 . 0 0
January 9, 1984
Page 6

w a l k e d , the s t r i p c h a r t was marked m a n u a l l y a t 25-foot i n t e rva l s to p rov ide
l o c a t i o n r e f e r e n c e po in t s for subsequen t data r e d u c t i o n . Where c o n d u c t i v i t y
was noted to be h ighe r , survey a c t i v i t i e s were i n t e n s i f i e d and the search
expanded to d e f i n e the areal e x t e n t o f the h ighe r c o n d u c t i v i t y v a l u e s .
C o n d u c t i v i t y d a t a from the H e n f i e l d EM Survey were i n t e rp re t ed e m p i r i c a l l y .

The r e s u l t s of the EM survey on the H e n f i e l d p rope r ty were g e n e r a l l y
i n c o n c l u s i v e . The presence of s ca t t e r ed m e t a l l i c ob jec t s throughout the su rvey
area, as well as the s t ruc tu ra l meta l in the bu i ld ings , interfered with the
a b i l i t y of the i n s t r u m e n t to a c c u r a t e l y de tec t changes in s u b s u r f a c e
c o n d u c t i v i t y . As a r e s u l t , a m a g n e t o m e t e r survey was c o n d u c t e d (see d e t a i l s
below) fo l lowing the EM su rvey to document the areal extent of i n t e r f e r ence
from m e t a l l i c objec ts on the Henf ie ld p r o p e r t y .

Three areas were iden t i f i ed dur ing the s tudy which were not as heavi ly a f f e c t e d
by m e t a l l i c trash in ter ference and general ly had higher sustained c o n d u c t i v i t y
va lues than the su r round ing areas (F igu re 8) . Because of the ove ra l l level of
background i n t e r f e r e n c e on the H e n f i e l d p roper ty , and the l i m i t e d size and
d i s t r i b u t i o n of these three zones of higher conduc t iv i ty , no d e f i n i t i v e
c o n c l u s i o n s can be drawn as to the i r or ig in or s i g n i f i c a n c e .

Magnetometer Survey

A m a g n e t o m e t e r survey was c o n d u c t e d on the H e n f i e l d p rope r ty f o l l o w i n g the EM
survey . The su rvey was per formed wi th a hand-held f l u x g a t e g r a d i o m e t e r
(Schoenstedt Model No. MA-83) genera l ly along the same survey l ines as the EM
s u r v e y . The p r i m a r y ob j ec t i ve of the magne tomete r survey was to check
l o c a t i o n s which regis tered higher c o n d u c t i v i t y d u r i n g the EM survey to see i f
the higher readings were the resul t of buried me ta l l i c objects . As was
d i s c u s s e d p r ev ious ly , c o n s i d e r a b l e background i n t e r f e r e n c e was d e t e c t e d
throughout the proper ty . The m a g n e t o m e t e r survey did not locate any l a rge
buried me ta l l i c objects ( e . g . drums or tanks) on the Henf ie ld property.

GEOPHYSICAL SURVEY — KRAUS PROPERTY

EM Survey

An EM survey was pe r fo rmed on the K r a u s p roper ty and i ts a d j a c e n t b o u n d a r i e s
(F igure 9) with the Geonics t e r ra in conduc t iv i t y mete r . The EM survey
t e c h n i q u e was i den t i ca l to tha t desc r ibed for the H e n f i e l d p r o p e r t y , w i t h the
d a t a be ing recorded on s t r i p c h a r t s and pos i t ion m a r k i n g s made a t 25 foot
i n t e r v a l s .
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In i t ia l ly , the entire perimeter of the Kraus property was surveyed to see if
there was any evidence of o f f s i t e movement of a conductive contaminant plume.
Following the perimeter survey, background conductivity measurements were taken
over some piles of railroad ba l las t located at the southeast corner of the
intersection of Mill and Jefferson Streets (northeast of the Kraus property).
Background readings were taken to determine the relative conductivity of the
ballast material prior to initiating the survey of the onsite ballast piles.

Following the perimeter and background bal last surveys, the EM survey team
moved onsite and established a rough grid pattern in the open area on the
northern end of the Kraus property, north and west of the former drum storage
area and the ballast piles. The survey grid was established in this area
because it was thought that groundwater flow was generally toward the
northwest. Therefore, any contaminant plume emanating from the former drum
storage and ballast pile areas would be intercepted along this survey gr id .

Seven transects were established along parallel northeast-southwest lines
spaced 50-100 feet apart (Figure 9). Readings were taken every 25 feet along
each transect.

Conductivity data from the perimeter survey and ballast pile walkovers were
interpreted empirically. Conductivi ty values from the seven-transect grid on
the northern portion of the Kraus property were plotted on a base map and
conductivi ty isopleths were then constructed by connecting points of equal
value (at 10 millimhos/meter intervals). The resulting isopleths delineated
zones of higher and lower conduct iv i ty throughout the grid area.

The EM survey of the Kraus property perimeter yielded generally low, steady
conduct ivi ty readings which were interpreted to be background levels.
Perimeter values did increase s l ight ly in the area of the intersection of Mil l
and Station streets. This minor increase may have been due to the presence of
overhead and buried uti l i ty lines as well as the large metal tanks located on
the northwest corner of this intersection. The perimeter survey provided no
evidence that a subsurface conductive plume was migrating offsi te. The
walkover survey of the o f f s i t e railroad bal last also produced background
readings which were similar to values measured during the perimeter survey.

The results of the survey along the seven transects within the northern portion
of the Kraus property did show a subsurface plume of higher conduct iv i ty moving
in a west-northwesterly direct ion (see Figure 10). This plume appears to be
moving away from an area approximately 100 feet southwest of the former drum
storage area. This plume is not thought to originate from the drum storage
area but rather in the vicini ty of a marshy area which was reportedly used for
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disposal of dr i l l ing brines. Conductivi ty values returned to background levels
(16 to 20 mil l imhos/meter) before the edge of the property, indicat ing that the
conductive plume apparent ly had not migrated o f f s i t e .

ER Survey

An ER survey also was conducted onsite within the northern portion of the Kraus
property. Soundings were taken with the Bison Earth Resis t iv i ty Meter along
4 transects which were oriented northeast to southwest and spaced paral lel to
each other at 50 foot intervals (Figure 11). Soundings also were taken along
three transects on the east and southeast portions of the Kraus property
( inc luding the strip of land owned by the Penn Central Rai l road) . Survey
activities in the southeastern portion of the property were hampered by the
presence of many old vehicles, which limited the position and length of the
transect lines. Railroad ballast also hampered ER survey act ivi t ies along the
east side of the property.

Apparent Resist ivi ty data were plotted against electrode spacing on logrithmic
paper and analyzed empirically. Apparent Resistivity values from Kraus
Transects 1 through 7 are presented in Figures 12 through 18, respectively.

The results of the ER soundings on the Kraus property were not as consistent as
those on the Henfield property. A zone of lower resist ivi ty was detected at a
depth of approximately 2 to 4 feet througout the Kraus property. Again, this
zone appears to represent the top of the water table.

Below the 2 to 4 foot depth, ER values were irregular and did not indicate any
consistent trends. These irregular readings may be indicat ive of irregular or
disturbed bedrock topography. Bedrock under the Kraus property also may be in
a more weathered state than that underlying the Henfield property. Irregular
topography and more advanced weathering could have contr ibuted to the formation
of scattered zones of higher transmissivi ty, thus accounting for the pockets of
lower resist ivi ty observed during the survey.

Based on the survey results, bedrock underlying the Kraus property will be
encountered at a depth of 15 to 25 feet. It is also fe l t that the bedrock in
this area will be less competent than that underlying the Henfield property
and, therefore should produce more water. Survey results did not de f ine
subsurface geological conditions to the level of detail required for
preparation of geological cross sections.

Magnetometer Survey

A magnetometer survey also was conducted along the EM transect lines in the
northern portion of the property as well as in the former drum storage areas
and railroad ballast piles. The survey consisted of a general walkover of



LEGEND

C .1 PILES OF RAILROAD BALLAST

MARSH AREA

ER SOUNDING TRANSECT
TRANSECT MIDPOINT

100

SCALE IN FEET

FIGURE U
ER SOUNDING TRANSECT LOCATIONS
KRAUS PROPERTY
OLD MILL SITE



2 34 6 8 10 20 40 60 80100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 12
APPARENT RESISTIVITY VALUES
TRANSECT NO. 1
KRAUS PROPERTY
OLD MILL SITE



2 3 4 6 8 10 20 40 6080100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 13
APPARENT RESISTIVITY VALUES
TRANSECT NO. 2
KRAUS PROPERTY
OLD MILL SITE



? i -.: i j-j:|ffH

] 2 3 4 6 8 10 20 40 6080100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 14
APPARENT RESISTIVITY VALUES
TRANSECT NO. 3
KRAUS PROPERTY
OLD MILL SITE



CO

I

800

600

400

200

1 2 34 6 8 10 20 40 60 80 100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 15
APPARENT RESISTIVITY VALUES
TRANSECT NO. 4
KRAUS PROPERTY
OLD MILL SITE



I

1000
800

600

400

200

20 ::.:::::-

10 TTT

2 34 6 8 10 20 40 60 80 100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 16
APPARENT RESISTIVITY VALUES
TRANSECT NO. 5
KRAUS PROPERTY
OLD MILL SITE



APPARENT RESISTIVITY (OHM-FEET)

O '̂  "n
Ig
> i

PI

Z ;±



1000
800

600

400

200

3 4 6 8 10 20 40 60 80100 200 400 1000

A SPACING (DISTANCE IN FEET BETWEEN ELECTRODES)

FIGURE 18
APPARENT RESISTIVITY VALUES
TRANSECT NO. 7
KRAUS PROPERTY
OLD MILL SITE



C H 2 M 8 2 4 - S . 3 / G S T M . 9
1/07/84

Memorand urn
W 6 5 2 2 5 . 0 0
J a n u a r y 9, 1984
Page 9

these areas us ing the Schoens t ed t f l u x g a t e g r a d i o m e t e r . The p r imary purpose of
the su rvey was to look for i n d i c a t i o n s of bur ied m e t a l l i c o b j e c t s ( e . g . d rums
or t a n k s ) .

The magne tomete r s u r v e y gave no i n d i c a t i o n of the presence of bur ied d rums or
t anks e i t he r in the n o r t h e r n f i e l d area, the former d rum s torage area or under
the piles of r a i l road b a l l a s t .

CONCLUSIONS

The f o l l o w i n g c o n c l u s i o n s can be drawn from the geophys ica l su rvey conduc ted on
the H e n f i e l d p r o p e r t y :

1. E l ec t r i c a l r e s i s t i v i t y sound ings showed a s l i g h t l y less r e s i s t ive zone
at a d e p t h of 2 to 4 f e e t . This zone is t hough t to r ep resen t the top
of the water t ab l e .

2 . R e s i s t i v i t y va lues gene ra l ly increased from the top of the water t ab le
down to a d e p t h of 10 to 20 fee t and then dropped off aga in . This
drop in r e s i s t i v i t y past the 10 to 20 foot depth is thought to
rep resen t a weathered t r ansmis s ive zone at the bedrock s u r f a c e .

3. Bedrock below the H e n f i e l d p rope r ty is l i k e l y to be t i g h t and
t h e r e f o r e may no t p roduce m u c h w a t e r .

4 . R e s u l t s o f the e l e c t r o m a g n e t i c t e r r a i n c o n d u c t i v i t y survey were
g e n e r a l l y i n c o n c l u s i v e . The presence o f sca t t e red m e t a l l i c o b j e c t s
and s t r u c t u r a l m e t a l i n t e r f e r e d wi th the accura te measu remen t o f
s u b s u r f a c e c o n d u c t i v i t y .

5. Three areas of h igher c o n d u c t i v i t y were noted on the H e n f i e l d
proper ty . However , no d e f i n i t i v e conclus ions can be d rawn at t h i s
time as to thei r or ig in or s i g n i f i c a n c e .

6. The magne tome te r su rvey did not loca te any large bur ied m e t a l l i c
ob jec t s ( e . g . d r u m s or t a n k s ) on the H e n f i e l d p r o p e r t y .

The f o l l o w i n g conc lu s ions can be d rawn from the geophys ica l su rvey c o n d u c t e d on
the Kraus p rope r ty :

1. A plume of h igher s u b s u r f a c e c o n d u c t i v i t y was i d e n t i f i e d on the K r a u s
p r o p e r t y . This p lume was o r i e n t e d in a w e s t - n o r t h w e s t e r l y d i r e c t i o n
and appeared to o r i g i n a t e in the v i c i n i t y of a m a r s h y area l o c a t e d
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approximately 100 feet southwest of the former drum storage area. The
marshy area was reportedly used as a disposal site for dr i l l ing brines.

2. The conductivity plume did not extend outside the Kraus property
bound ar ie s .

3. Electrical resistivity soundings identified a slightly less resistive
zone at the 2 to 4 foot depth which likely represents the water table.

4. Resistivity values below the 2 to 4 foot depth were irregular and may
be indicative of irregular or disturbed bedrock topography or bedrock
in a more advanced state of weathering than that underlying the
Henfield property.

5. Depth to bedrock on the Kraus property is apparently between 15 and
25 feet.

6. The magnetometer survey gave no indication of buried drums or tanks on
the Kraus property.


